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 CHAPTER 3  
 
 
RESEARCH METHODOLOGY 
 
 
3.1 INTRODUCTION 
 
This chapter reviews the test to be carried out to examine the suitability of 
replacement plastic waste as coarse aggregate in concrete composition. The main 
objective of this research is to collect the data through slump test, rebound hammer, 
compression test, heat absorption and water absorption test. The properties of material 
and tests for concrete composition are complying to standard documentaries. Figure 3.1 
is the flow chart of this research. The Gantt chart of the research is tabulated in Table 
3.1. 
 
 
 
Figure 3.1: Flow chart of this research 
15 
 
Table 3.1: Gantt Chart of research 
 
 
 
3.2  PREPARATION OF MATERIAL 
 
Study was carried out on Ordinary Portland Cement, river sand (fine aggregate), 
granite and bottle neck of plastic bottle (coarse aggregate) and water. The bottle neck of 
plastic bottle would replace the coarse aggregate in percentage. The ratio of concrete is 
used 1:2.24:2.15 which respectively to cement, fine aggregate and coarse aggregate. All 
materials for concrete mixing are needed to prepare carefully and store in the right place 
before used to ensure the quality of concrete specimens. 
 
3.2.1  Ordinary Portland Cement 
 
Ordinary Portland cement (OPC) has the basic ingredient of concrete, and 
mortar. Cement is always the main material in concrete mixing. Ordinary Portland 
cement of Orang Kuat which is one of the brands that produced by YTL is used in this 
study. A package of OPC is 50 kg. It is certified to MS 522-1: 2007 (EN 197-1: 2000), 
CEM I 42.5N / 52.5N and MS 522: Part 1: 2003. The packaging of cement is shown in 
Figure 3.2. In order to ensure the permeability, the cement was sieved. The cement was 
poured into a clean and dry bucket to ensure the accuracy of cement used. 
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3.2.2  Fine aggregate 
 
The role of fine aggregate is to fill the void between coarse aggregate. It is also 
minimize the probability of shrinkage and cracking of concrete. In this study, the river 
sand is used as fine aggregate and it is shown in Figure 3.3. Sieve test is carried out 
before concrete mix design to investigate the category of fine aggregate. The fineness 
modulus was calculated as below equation. After calculated, the fineness modulus is 
3.697. In preparation, fine aggregate was dried 24 hours in the oven with the 
temperature 105 °C before used in casting.  
 
The fineness modulus is calculated as Eq. (1): 
 
     Fineness Modulus = (∑Cumulative percent retained) / 100    (1) 
 
     
 
Figure 3.2: Orang Kuat Cement   Figure 3.3: River Sand 
 
3.2.3  Coarse aggregate 
 
There are two types of coarse aggregate used in this study which are natural 
granite and bottle neck of plastic bottle. The function of coarse aggregate is to resist 
applied load and provide durability for concrete. Natural granite was dried in oven for 
24 hours at the temperature of 105 °C and then sieved before used. Figure 3.4 is the 
sample of natural granite used in this study. 
